DSC Plots
The glass transition temperatures (T g ) were determined by DSC, as discussed in the manuscript. Each material was tested 2-3 times, for comparison and accuracy (Run 1: solid line; Run 2: dashed line; Run 3: dotted line). The temperature was increased from 0 -300 °C, and all thermographs are plotted "exo up". In the first run, the scan was cycled from 0 °C to 300 °C, then back down to 25 °C raised back to 300 °C, to investigate the effects and consistency of data. Runs 2 and 3 used new material, and were only run from 0 °C to 300 °C for comparison of the observed transition temperatures. Figures S8-S21 show the various tests performed with portions of each sample. 
Mass Spectroscopy
The number average molecular weight (MN) was determined via MALDI-TOF mass spectrometry. Each neat polyimide ionene was dissolved in DMAc or DMF and deposited on the plate, with BSA protein in MeOH as the standard for instrument calibration. 
X-Ray Diffraction Data
See below for the X-ray diffraction patterns for derivatives 1-14. 
Scanning Electron Microscopy (SEM) Images
Images were captured on a Thermo Scientific Apreo FE-SEM. Membranes (1-4) were solvent cast, then fractured in liquid N 2 . The cross-section of derivatives 1-4 was captured at magnifications between 500X-1000X. 
